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Introduction 

THE not infrequent occurrence of haemorrhage into the sub- 
arachnoid space within the skull has long been known, but up to 
relatively recent times mainly as a cause of death in cases in which 
an incorrect diagnosis had been made during life. It was not 
associated in the minds of clinicians with any distinctive 
symptomatology, and in consequence the belief was generally 
held that its recognition was almost impossible at the bedside and 
its outcome usually fatal. But after the introduction of lumbar 
puncture by Quincke over twenty years ago it was found that the 
presence of blood in the spinal fluid under certain circumstances 
was a clear indication of bleeding into the subarachnoid space. 
Since then many important papers have been devoted to the 
subject, but our knowledge of it nevertheless is by no means 
complete. 

Aetiologically there are three main groups of cases: subarach- 
noid haemorrhage from: (1) traumatic rupture of meningeal 
vessels ; (2) primary intracerebral haemorrhage, the blood usually 
reaching the subarachnoid space by bursting through the brain 
substance; (3) non-traumatic rupture of a meningeal vessel or 
aneurysm. 


* Read at a meeting of the Section of Ophthalmology, Royal Society of Medicine, 
June 9, 1924, 
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Subarachnoid haemorrhage from a ruptured aneurysm of one 
or other of the basal arteries is in some ways the most interesting 
group and the one to which most attention has been recently 
directed. Symonds, especially, has added much to our know- 
ledge of the clinical picture which is often so distinctive that a 
diagnosis of primary non-traumatic subarachnoid haemorrhage 
can frequently be made with reasonable certainty even without 
the aid of lumbar puncture, but it is clinched when blood is found 


in the spinal fluid. 

Such cases often occur at an age when intracerebral haemorrhage 
is not very common. According to Ingvar®) the vascular lesion 
may be due to inflammatory or degenerative arterial disease, but 
commonly it is the result of rupture of a so-called congenital 
aneurysm of one of the basal arteries (Turnbull, Fearnsides®, 
and Symonds®)), Although a temporary rise of blood-pressure 
appears often to be the immediate cause of bursting of such an 
aneurysm, arterial hypertension and arterio-sclerosis is, as in our 
cases, often strikingly absent. 

Bleeding into one or both eyes is a frequent but not constant 
result of subarachnoid haemorrhage from rupture of an intra- 
cranial aneurysm. Four examples of this association have been 
observed by us and form the basis of this paper. One only 
(No. I) of the four patients died and came to autopsy, and an eye 
was removed and examined histologically in order to ascertain 
the means by which the intraocular haemorrhage occurred. 


Illustrative Case.—Subarachnoid haemorrhage from ruptured aneurysm of the 
right intracranial carotid at the origin of the middle cerebral artery. Haemorrhage 
into both eyes. Death after thirteen days. Autopsy. Microscopical examination 
of right eye. 

No. 1. L.H., Reg. No. 10584/1924. Charles N., aged 44 years, skin-broker, was 
admitted to the London Hospital under the care of Mr. Russell Howard on 
February 14, 1924. His previous health had been good except that he was believed 
to have had sunstroke in Palestine. 

In the evening of February 14, 1924, he was following some friends upstairs in 
his house when he suddenly fell down. He did not lose consciousness and managed 
to walk up to his room. A little later his friends heard him fall and found him 
lying on the floor unconscious. At short intervals he had three fits, in each of 
which he foamed at the mouth and was convulsed and cyanosed. In the second fit 
there was opisthotonus. 

He was taken to the London Hospital the same evening and on admission was 
in a state of ‘‘cerebral irritation.” He was conscious and answered questions 
more or less intelligently, but resented being disturbed and examined. His pupils 
were: of medium size, equal, and reacted to light and on accommodation. His ocular 
movements were full. All his tendon-jerks were exaggerated and an extensor plantar 
response was obtained on both sides. All voluntary movements were carried out 
well and co-ordination was good. Sensation appeared to be unimpaired. His heart, 
lungs, and abdomen were clear and the blood-pressure readings were 140/80: 
temperature, 97°F.; pulse 100, full and strong; respirations, 24. 

On February 15, his pulse was slow (52 to 64), but his blood-pressure had not 
altered. On February 15, his muscles were flaccid, his tendon-jerks were difficult 
to evoke and his plantar reflexes were normal. On February 19, five days after the 
onset, his temperature rose to 100°F; pulse 56; respiration 22. On February 20, 
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he tended to ‘‘screw up” his left eye and saw double on looking to the right. His 
tendon reflexes were absent, ” é : 

On February 21, temperature 99.2°F,; pulse 72; respirations 22. The diplopia 
had disappeared, but otherwise his condition had not changed. On February 22, 
temperature 100°F.; pulse 80; respirations 24. 

On February 24, his temperature had dropped to 99°F.; pulse 70. Ms had 
difficulty in swallowing, was very drowsy and could be roused only with di culty. 
There was weakness of voluntary movement of the left side of his ‘face and his 
tongue was protruded to the left. His pupils and ocular movements appeared to 


Fic. 1. 


To show aneurysm of the right intracranial carotid at the origin of the right middle 
cerebral in Case I, 


be normal. No tendon-jerks could be obtained, and for the first time there was 
incontinence of urine. Blood-pressure readings were 140/90. 

On February 25, his condition had not altered except that the facial palsy was 
less and his blood-pressure had risen to 170/105. 

On February 26, he was examined by one of us and the following note was made: 
He was stuporous and cyanosed, his breathing stertorous, grunting, and about 
thirty-four to the minute. His pulse rate was 114 and temperature 102°F. He 
could not be roused. Both fundi showed haemorrhages in the neighbourhood of 
the discs which were definitely swollen. In the left fundus there were two large 
crescentic haemorrhages lying alongside the inferior veins close to the margin of 
the disc. His pupils were equal and reacted well to light; the reactions on convergence 
could not be tested because of the patient’s mental state. 

There was flaccid, left hemiplegia. All tendon-jerks and abdominal reflexes 
were absent and both plantar responses were extensor. He responded by grimacing 
to painful stimulation on either side. There was incontinence of urine. His heart’s 
apex beat could not be felt, nor on account of his noisy breathing could his heart’s 
sounds be heard. His urine contained albumen, and there were signs of congestion 
at the base of each lung. 
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On lumbar puncture, a small quantity of uniformly pink fluid was drawn off. 
It was found to contain blood and an excess of lymphocytes. The Wassermann 


reaction was negative. ; 
Next day, February 27, his temperature rose to 104.2°F.; pulse 132 and respiration 


62, and he died on the thirteenth day of his illness. 

Autapsy.—There was no conspicuous flattening of the cerebral convolutions. A 
considerable amount of red-brown blood and a little blood-clot, altogether measuring 
a few drachms, was found in the subdural space. In the posterior part of the 
longitudinal fissure there were two symmetrical areas of subarachnoid haemorrhage. 
Other small subarachnoid collections of blood were present, scattered over the 
cerebral convexities. A large amount of red and brown blood-clot lay under the 
arachnoid in the right Sylvian fissure and a smaller amount in the left Sylvian 
fissure and anterior part of the median fissure and cisterna basalis. A saccular 
aneurysm, one centimetre in diameter, projected backwards from the right 
intracranial carotid at the origin of the right middle cerebral; it was ruptured at its 
inner pole (Fig. 1). No other aneurysm or arterial abnormality was found. No 
blood was seen round the optic nerves in the optic foramina, but within the orbits 
- the sheaths of the optic nerves were distended with blood. The right eyeball was 
opened and multiple haemorrhages were seen round the margin of the optic disc, 
the two largest lying upon vessels. The left eyeball was not examined. , 

The lungs were the seat of purulent bronchitis and of broncho-pneumonia. There 
was no cardiac hypertrophy and only a moderate amount of atheroma. The liver 
was large, with congestion in the centre of the lobules, and the spleen was flabby. 

The left kidney was grossly atrophied and fibrotic, and its pelvis was cystic and 
projected inwards. The upper part of the ureter was very contracted and apparently 
impervious. There was compensatory hypertrophy of the right kidney. No 
abnormality in the renal vessels was found. 

The Wassermann reaction in the blood, post-mortem, was negative. 


The Clinical Picture of Rupture of a Basal Aneurysm 


Before briefly discussing the clinical manifestations of sub- 
arachnoid haemorrhage from rupture of a basal aneurysm it might 
be of interest to mention certain symptoms that may be present 
before the first seizure. 

Patients who have bled into the subarachnoid space from a 
ruptured basal aneurysm have sometimes had excellent health up 
to the time of the attack. But careful inquiry into the previous 
medical history in such cases often elicits the fact that even in 
the absence of general arterial disease, more or less distressing 
symptoms have been present for a long time. It is possible that 
some at least of them, such as headache, are due to recurrent 
slight leakages. 

Paroxysmal headache, often severe, has been complained of in 
several instances and may resemble migraine. Thus the patient in 
No. IV of our series for years before his first seizure suffered 
from recurrent headache so intense that he was temporarily 
incapacitated for work. The headache tended to be brought on by 
exertion or prolonged stooping, was associated with tinnitus and 
frequently culminated in vomiting. One of Ingvar’s®) patients 
was subject to headaches that were for a long time looked upon 
aS migrainous. 

Tinnitus, usually continuous with periodic exacerbations, is 
sometimes referred to in the literature and No. IV was troubled 
for years with noises in his head that waxed and waned in time 
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with his pulse. The association of aggravation of the noise with 
headache in his case has just been mentioned. 

The symptoms complained of in No. III are of particular 
interest. The patient was aged 53 years at the time of his seizure. 
For as long as he could remember he had been periodically subject 
to attacks of epistaxis, the bleeding ‘having invariably been 
preceded by lethargy, frequent yawning, and a sensation of heat 
on the top of his head. As soon as his nose began to bleed these 
symptoms disappeared and he felt, as he put it, ten years younger. 
His father, who died at 89 years of age, soon after he had had a 
stroke, suffered from recurrent epistaxis for the greater part of his 
life, and the patient’s two children are also nose-bleeders. 

The onset of the seizure is always sudden. 

From inquiry into the circumstances under which a seizure has 
developed it is usually clear that the aneurysm had burst at a 
time when the patient was carrying out some form of activity 
sufficient temporarily to raise his blood-pressure. In Nos. II and 
IV the patients were straining to micturate early in the morning 
when they were suddenly seized with severe headache and rapidly 
became unconscious. In No. I the attack occurred in the evening, 
while the patient was walking upstairs with some friends; without 
any warning he suddenly fell down but did not lose consciousness 
and was able immediately to rise and ascend the stairs unaided. 
A little later he was heard to fall in his room and was found lying 
unconscious on the floor. 

The mode of onset in No. III is interesting. It will be 
remembered that the patient suffered from epistaxis and that the 
bleeding was always preceded by sleepiness, yawning and sensa- 
tions of heat on the top of his head. In August last these symptoms 
appeared and as usual persisted for some time. One evening he 
went to bed thinking that his nose would soon begin to bleed, 
but he awoke in the morning with severe occipital headache and 
rapidly became unconscious. Although this patient’s usual blood- 
pressure was within normal limits there is little doubt that the 
periodic epistaxis was a measure of safety, for after each attack 
he felt much better in health. It is highly probable that, on this 
occasion, if his nose had bled as usual he would have escaped the 
seizure from subarachnoid haemorrhage that developed. 

The coma into which the patient passes may rapidly become 
profound. All the signs of cerebral and medullary compression 
appear and he may die within a short time. In such cases the 
tear in the aneurysmal wall is large and the clinical picture is 
indistinguishable from that of fatal intracerebral haemorrhage. 

More characteristic however is a clinical state which, apart 
from the onset, resembles that of meningitis. There is an early 
phase of more or less deep coma, during which the patient may 
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be convulsed. He then passes into a condition in which there is 
clouding of consciousness, disorientation and delirium. He talks 
in an excited rambling fashion, often about his work but may 
answer questions more or less sensibly. He complains bitterly 
of headache and pains in the back of his neck. Vomiting some- 
times occurs and there ‘is often considerable restlessness, the 
patient tossing in his bed from one side to the other. His pulse- 
rate may be normal or a little slower than usual. Later, pains in 
his limbs appear and he may lie with them curled up resenting 
interference of any kind. In consequence it is difficult to get him 
to co-operate in the clinical examination, Signs of local dis- 
turbance of neural function are always present but are usually 
slight. The ophthalmoscopic appearances, when abnormalities are 
present, will be described later. One or other of the cranial nerves, 
most commonly the third or sixth, may be affected, probably, as 
Symonds suggests, as the result of local pressure by, for 
example, a jet of blood impinging on them. Frequently there are 
bilateral signs of pyramidal disturbance, such as diminished 
abdominal reflexes and an extensor plantar response on each side, 
but usually voluntary power is not seriously impaired. The tendon- 
jerks may at first be either diminished or abolished. It is 
impossible, as a rule, to test sensibility in a satisfactory manner, 
but in none of our cases has it been obviously affected. Not 
uncommonly there is retention or incontinence of urine but loss of 
control of bladder function may be less complete. 

An almost constant early sign is rigidity of the neck, and 
later Kernig’s sign is often present on both sides. After the 
first few days, it is usual for the temperature to be moderately 
raised, this rise being attributed by Froin, probably correctly, to 
haemolysis. 

Such, in brief, is the clinical picture presented during the early 
stage in a moderately severe case of subarachnoid haemorrhage 
from a ruptured basal aneurysm. Examples, however, are met 
with in which the initial disturbance of function is less marked. 
Although consciousness is probably always affected to some 
extent, there may be no deep coma or other evidence of gross 
compression of the brain. 

One invariable sign of great importance has yet to be mentioned, 
namely, blood in the spinal fluid. Froin in 1904, fully described 
the characteristic changes in the cerebro-spinal fluid drawn off 
by lumbar puncture. Of these, three only need be mentioned, 
since they are sufficient to differentiate such a fluid from one that 
is sanguineous as the result of accidental puncture of a vein: 
(1) If three successive samples are taken they all show complete 
admixture of blood and spinal fluid; (2) no coagulum appears 
when the specimen is allowed to stand; and (3) when the red cells 





SUBARACHNOID AND INTRAOCULAR HAEMORRHAGE 215 


sink to the bottom the supernatant fluid is coloured yellow or 
orange brown. 

In regard to the course of the complaint, recovery from at least 
the first seizure is common. After two or three weeks consciousness 
returns, palsies, when present disappear, and the reflexes become 
normal. Sometimes slight mental defects, such as unreliable 
memory for recent events, may persist, but often the general 
recovery is remarkably complete. When, however, vitreous or 


Longitudinal section of optic nerve stained with Weigert-Pal showing 
the relation of the layers of the optic nerve sheath. 
subhyaloid haemorrhage has occurred in one or both eyes, vision 
seems to be more or less permanently impaired. Recurrent 
seizures are common, and one of them may prove fatal. One 
patient (No. IV in our series) has had at least four in the last three 
and a half years, and is still alive. 


Some points in the Anatomy of the Optic Nerve and 
its Coverings 
Within the skull the optic nerve lies in the subarachnoid space 
covered only with pia mater prolonged upon it from the brain. 
When it reaches the optic foramen it gains two more coverings, 
derived also from the meninges of the brain, and all three sheaths 
accompany the nerve until it reaches the globe of the eye. In this 


5 
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way the intracanalicular and intraorbital portions of the nerve 
are covered by three concentric meningeal layers (Fig. 2). 

(1) The Pia Mater.—This is the internal layer, thin and 
delicate, which constitutes the true neurilemma. It is a direct 
continuation of the pia mater, and is covered on its deep surface 
by a thin layer of neuroglia. Connected with the pial sheath on 
its inner surface are the septa that pass into the optic nerve, 
dividing it into two compartments. Blood-vessels pass into the 
nerve from the pial sheath along the septa. 

(2) The Dural Sheath.—This is much thicker and more 
resistant than the inner sheath, having a fibrous structure. It 
becomes continuous with the dura mater of the brain along the 
circumference of the optic foramen. 

(3) The arachnoid sheath is a very thin and delicate structure, 
and is the middle layer lying between the dura and the pia mater. 


The Serous Spaces of the Optic Nerve 


(1) The subdural or arachnoid space represents the subdural 
or arachnoid space of the brain. It lies between the dura and 
arachnoid mater, and is merely a slit-like space lined with 
endothelium divided into many compartments by a series of fine 


trabeculae. 
(2) The subarachnoid space lies between the arachnoid and pia 


mater; it is continuous with the subarachnoid spaces of the brain, 
and is crossed in many places by trabeculae connecting the pia 
and arachnoid. In this way the subarachnoid space of the optic 
nerve is in direct continuity with the cisternae at the base of the 
brain, with their enclosed blood-vessels. 


The Central Vessels of the Retina 

The central artery of the retina, a branch of the ophthalmic, 
pierces the nerve on its infero-medial surface about 10 mm. from 
the sclera. It runs for a short distance upon the deep surface of 
the pial sheath, and gradually reaches the centre of the nerve, 
accompanied by the central vein, carrying with it a prolongation 
of the pial sheath. 

The central vein has the same relations as the central artery, 
and opens sometimes into the superior ophthalmic vein, but more 
often direct into the cavernous sinus, 


The Anterior Termination of the Optic Nerve 


The nerve, its fibres having lost their myelin sheaths and 
correspondingly reduced in volume, pierces the sclera by many 
perforations (the so-called lamina cribrosa), and becomes con- 
tinuous with the retina. 
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The following description will show the arrangement of the 
sheaths of the nerve at this point: 

The dural sheath bends outwards at an angle of 110°, and 
becomes continuous with the outer layers of the sclera so intimately 
that no line of separation is visible. 

The arachnoid sheath attached to the deep surface of the dural 
sheath, also becomes continuous with the sclera, the subdural space 
ending in a cul-de-sac, 

The pial sheath, when it reaches the sclera, also turns outwards 
like the dural and arachnoid sheaths, becoming continuous with 
the inner layers of the fibres of the sclera. A few of the fibres, 
the most internal, enter into relationship with the choroid. The 
subarachnoid space thus also ends in a cul-de-sac, which is situated 
in the middle of the sclera on a plane posterior to the lamina 
cribrosa. 


Ophthalmoscopic Signs 

When considering the ophthalmoscopic signs in ‘cases of 
haemorrhage into the optic nerve sheath, one must be careful not 
to confound them with changes that may result from injury to the 
optic nerve due to fracture of the base of the skull in the neigh- 
bourhood of the optic foramen—such an injury may or may not 
be associated with effusion of blood into the nerve sheath, 

The cases discussed in this paper are those in which there is 
no direct injury to the optic nerve by any such object as a spicule 
of broken bone, or any damage to the nerve by some sudden strain 
or crush such as we may imagine is caused when there is fracture 
in the region of the orbit and optic foramen. 

The earlier observers described the ophthalmoscopic signs of 
haemorrhage into the optic nerve sheath as being similar to those 
following embolism of the central artery, that is, thread-like 
arteries, red spot at the macula followed by primary optic atrophy, 
and later a pigmentary change around the disc which was supposed 
to be due to staining with blood pigment. In no instance did they 
carry out a pathological examination, and it is improbable that the 
appearances they described were due to haemorrhage into the nerve 
sheath without other injury to the nerve. For haemorrhage into 
the nerve sheath to result in pressure upon the central vessels 
of the nerve sufficient to give rise to the appearance of embolism 
of the artery and sufficiently prolonged to produce optic atrophy, 
it would be necessary for pressure within the nerve sheath and 
subarachnoid space of the meninges of the brain to be higher than 
the general blood-pressure-—a state of affairs that is inconsistent 
with continuance of life. As to the peripapillary staining, it is 
also extremely unlikely to be due to blood pigment, judging from 
our experience with haematomas elsewhere in the body. The deep 
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pigmentation described and figured by Nicod“) from a case of 
Rollet®” suggests pigmentation from other causes, and is most 
likely of congenital origin. That pigmentation from the blood 
should occur around the disc is also improbable, as we shall see 
when discussing the pathological findings in cases of haemorrhage 
into the nerve sheath. Again, in no case in which the ophthal- 
moscopic investigation has been followed by pathological examina- 
tion has the appearance of embolism of the central artery or 
peripapillary pigmentation been found associated with subarach- 
noid haemorrhage and haemorrhage into the optic nerve sheath. 

In all the cases in which ophthalmoscopic examination has been 
followed by pathological investigation the appearances are so 
similar that it is possible to describe a characteristic clinical picture 
of the fundus that is constant in cases in which blood has spread 
into the optic nerve sheath from a subarachnoid haemorrhage, 
whether spontaneous (as in the cases here reported) or due to 
fracture of the skull, 

Papilloedema.—This is the most common abnormality and is 
mentioned in almost all cases, the only exception being the case 
reported by Priestley Smith®) and the three recorded by 
Elschnig" #4), in the reports of which it is stated that the optic 
discs were normal. 

The papilloedema is usually bilateral, corresponding to 
haemorrhage into both nerve sheaths. Its rapidity of onset is 
also remarkable. Uhthoff™) states that he has seen papilloedema 
half an hour after haemorrhage into the subarachnoid space and 
well marked in five hours after the haemorrhage. It is usually 
slight in amount, but very severe papilloedema has been reported 
(Rollet®) with intense swelling and very small arteries. The 
veins are always engorged and tortuous. 


Retinal Haemorrhages 
In the majority of cases there are retinal haemorrhages. They 
are usually small and are often near the disc, but they may occur 
at a considerable distance from it, as was observed in one of our 
cases. They resemble retinal haemorrhages seen in other 
conditions. 


Vitreous Haemorrhages 
These are stated to be rare, but, curiously, they were found in 
four of the cases here reported and were so profuse that an 


examination of the details of the fundus was impossible in the 
early stage; and only when the blood had to a large extent 


disappeared could the whole of the fundus be seen. In one case 
it was thought that there had been a large pre-retinal haemorrhage 
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as there was a good deal of pigmentary change over a wide area 
around and including the macula, and, more peripherally, there 
Was one fairly large haemorrhage along the superior temporal 
vein that had not been absorbed in four months but had disappeared 
four weeks later, In the other eye the haemorrhage into the 
vitreous was so profuse that a view of the fundus was impossible. 


Retinal Vessels 


Disease of the retinal vessels has not been noted in the cases 
reported and in our own cases they appeared to be healthy. 
Although papilloedema and retinal haemorrhages are seen in 
elderly patients who have haemorrhage into the optic nerve sheath, 
many of the cases have occurred in quite young or middle-aged 
individuals, so that the absence of vascular degeneration is not 
surprising. Apart from the cases of spontaneous haemorrhage 
into the subarachnoid space, so many cases have occurred of 
haemorrhage following injury in quite young people, that intra- 
ocular haemorrhage cannot always be due to disease of the blood- 
vessels or abnormality of the blood.’ In fact, as we shall see later 
when discussing pathology, the association of subarachnoid and 
intraocular haemorrhages can be reasonably explained even in the 
absence of general arterial disease. 

Ophthalmic symptoms in the early stage are not mentioned in 
any of our cases or those already: reported, and this is scarcely 
remarkable, since consciousness is clouded and often completely 
abolished whether the cause of the subarachnoid haemorrhage be 
spontaneous or traumatic. When consciousness has been recovered 
the patients complain of defective sight, which is extreme in those 
cases in which the vitreous is full of blood. 


Pathological Examination of an Eye in Case No. I 


The pathological examination was carried out by Professor 
Turnbull in the Pathological Institute of the London Hospital. 
This examination was very complete and many hundreds of serial 
sections of the posterior part of the eye and optic nerve were cut. 
We express our thanks to him for the trouble he took and for:his 
help in the investigations, 

The sheath of the nerve was tensely filled with blood-clot, which 
gave the sheath the appearance of a distended vein. The posterior 
half of the eye was removed with about two centimetres of the 
nerve attached, and was then placed in formalin. The main piece 
of nerve was divided half a centimetre behind the globe, so that 
sections of the eye could be made longitudinally, and of the nerve 
transversely. 

The eye was embedded in celloidin, and the nerve in paraffin, 
The sections were stained with haematoxylin, eosin and other 
reagents, to show various points. 
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Microscopical Examination of Longitudinal Sections 
of an Eye in No. I 
Under a low power the optic nerve sheath was seen to be 
distended with blood-clot, which was most obvious at the anterior 
extremity of the nerve, where there was an ampulliform dilatation 
of the sheath. Under a higher power it was possible to show that 
there was no infiltration of the nerve itself with blood, but that the 


. 


Be ee 





Fic. 3. 


Longitudinal section of optic nerve from Case I. The vaginal sheath of 
the nerve distended with blood. No trace of. blood in the nerve itself. 
Oedema of the optic nerve head. 


blood-clot was exactly delimited by the pial sheath. In the sub- 
arachnoid space individual red blood corpuscles were visible, and 
some infiltration of the dural sheath by blood corpuscles could be 
seen. The sclera was not infiltrated with blood, and no corpuscles 
could be found surrounding the vessels within the nerve (Figs. 3 
and 4). ; 

The papilla was slightly swollen. 

Retinal Haemorrhages could be seen here and there at some 
considerable distance from the papilla. 
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The Transverse Section of the Nerve 


The subarachnoid space was full of biood. The blood did not 
-pass into the pial sheath, and no sign of haemorrhage could be 
found within the nerve (Fig. 5). 

The central vessels within the subarachnoid space were 
surrounded by blood-clot, and there was infiltration of the | 
adventitial coat. This infiltration was also seen after the vessels 





Fic. 4. 


Longitudinal section of optic nerve from Case I under a higher power. 


had pierced the dural sheath. There was no infiltration of the 
vessel sheath within the nerve, 

It was not possible to show by section an obliteration of the 
vessels by compression (Fig. 6). 

The microphotographs have been taken for us by Sir William 
Lister, who has also lent Fig. 2 from his collection. We would 
express our gratitude to him for his kindness. 
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Pathogenesis of the Intraocular Haemorrhage 
How are we to connect the simultaneous appearance of a sub- 
arachnoid haemorrhage with haemorrhage into the retina or. 
vitreous, and the development within a short time, of papilloedema ? 
Histological investigations have demonstrated the absence of 
any direct continuity between the haemorrhage into the optic 





Fic. 5. 


Transverse section of optic nerve from Case I before the vessels have 
entered the nerve. The nerve is surrounded with blood, but none can be 
seen in the nerve itself. 

nerve sheath and the intraocular haemorrhage, a result that was 
to be anticipated from anatomical considerations. Further 
experimental investigation has shown that there is no connection 
between the subarachnoid spaces of the brain and optic nerve on 
the one hand and the lymphatic spaces within the eye on the other. 
Schwalbe) first showed the connection between the subarachnoid 
space of the brain and the sheath of the optic nerve, and 
demonstrated by injections under low pressure that fluid injected 
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into the subarachnoid space of the brain did not pass further 
forward than the cul-de-sac at the anterior end of the optic nerve 
sheath. Schmidt-Rimpler®™ injected coloured fluid under pressure 
into the subarachnoid space of dead animals and was able to make 
the injection penetrate the nerve itself as far as the papilla, and he 
described lymphatics piercing the lamina cribrosa. Subsequent 
investigations by Schwalbe) and others have failed to confirm 





Fic. 6. 


Transverse section of optic nerve from Case I after the vessels have 
entered the nerve. Again no blood can be seen in the nerve, neither is 
there any infiltration of the coats of the vessels with blood. 
this, and so the results of Schmidt-Rimpler™ cannot be accepted. 
It is to be noted that the injections were made by him under 
pressure of a degree very different to that found in life. 

Sicard®) has used much more delicate procedures, and has 
definitely proved that these supposed lymphatic connections do not 
exist. He injected grains of Chinese ink into the subarachnoid 
space of living animals, and showed by subsequent investigation 
that the grains never penetrate the pial sheath of the nerve, but 
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that they traverse the dural sheath so as to reach the neighbouring 
cellular tissue in great numbers. At the point where the optic 
nerve pierces the sclera the granules collect in the cul-de-sac at 
the anterior end of the optic nerve sheath, where they may be seen 
to pierce the dural sheath and enter the retrobulbar tissue. On 
the other hand none pierced the thickness of the sclera, papilla, 
retina or choroid. The point was proved by decolorizing the 
choroidal and retinal tissues with oxygenated water; this process 
always left them quite free from granules of Chinese ink, 

Again, pathological investigations in cases of haemorrhage 
into the sheath have always proved the pial sheath and optic nerve 
to be free from blood corpuscles, whereas the dural sheath and the 
sheaths of the central vessels in the subarachnoid space, during 
their passage through the dura, and also outside the dura, are 
often distinctly infiltrated with blood corpuscles. 

We may thus dismiss the suggestion that blood finds its way 
into the eye by piercing the pial sheath of the nerve and in that 
way passing through the lamina cribrosa into the eye. It must 
also be borne in mind that retinal haemorrhages in these cases are 
not necessarily at, or even near, the disc. 

It will have been noticed that the ophthalmoscopic appearances 
conform very much with our ideas of venous engorgement of the 
retina, which is seen in its most marked instance in cases of 
thrombosis of the central vein of the retina; namely, papilloedema, 
enlarged veins and retinal haemorrhages. Since papilloedema 
has been seen within half.an hour of the onset of the subarachnoid 
haemorrhage (Uhthoff™), it is obvious that something has 
occurred within the optic nerve sheath at least soon after the 
subarachnoid haemorrhage, and this is most assuredly a distension 
of the sheath of the nerve with blood, such as we see on patho- 
logical examination. 

It has been shown by Dupuy-Dutemps® and by Paton and 
Holmes“ that when the optic nerve sheath is distended in cases 
of raised intracranial pressure with papilloedema, the lumen of 
the vein in the subarachnoid space of the nerve is flattened, and 
thus much narrowed. Although experiments by injecting non- 
toxic and non-irritating fluids into the subarachnoid space of the 
brain have failed to give rise to papilloedema, owing to the rapid 
balancing of the intracranial pressure by dissemination and 
excretion Leber and Deutschmann produced the exact appearance 
of papilloedema in an animal by the injection of agar-agar directly 
into the optic nerve sheath, thereby causing a prolonged com- 
pression of the central vein of the retina in the subarachnoid 
space. 

In sections of the nerve in these cases of haemorrhage into 
the nerve sheath oedema of the nerve is found to end abruptly 
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at the point at which the vein leaves it, so that there is marked 
oedema between the papilla and the exit of the vein only, behind 
which point. the nerve is healthy. 

All these considerations point to the cause of the trouble being 
interference with the venous return from the retina and optic 
nerve. We have seen that distension of the subarachnoid space 
of the optic nerve causes compression of the vein (Dupuy- 
Dutemps®), Paton and Holmes), and this is doubtless due, not 
only to the raised pressure in the space, but also to the traction 
on the vein in the vaginal space caused by separating the dural 
and pial sheaths. The obstruction is sudden, thus causing 
appearances similar to those seen in thrombosis of the central 
vein, although the results are not so serious as the obstruction is 
neither so complete nor so prolonged as in thrombosis. 


Subarachnoid Haemorrhage without Intraocular Haemorrhage 


Although haemorrhage into the subarachnoid space may be 
followed by bleeding into one or both eyes this complication is 
by no means invariable as the records of many cases show. 
(Symonds®™) and others.) Its presence or absence is probably 


dependent upon several factors, one of which is probably the size of - 


the rupture. But the severity of the haemorrhage cannot be the 
only determinant, as is evident from a review of the literature. 
The post-mortem evidence in the following case (Case V) would 
seem to indicate that the situation of the aneurysm and the presence 
of previous attacks leading to thickening of the arachnoid between 
the bleeding point and the optic nerves are also of importance in 
this connection. 

No. II. Case probably of subarachnoid haemorrhage from basal 
aneurysm in an otherwise healthy man of 46 years. Two attacks 
within three weeks. Bilateral intraocular haemorrhage and slight 


pyramidal signs with clouding of consciousness and evidence of - 


meningeal irritation. _ Almost complete general recovery with 
considerable improvement of vision, 


George K., aged 46 years, Wholesale Clothing Manager. 

On June 16, 1923, while passing urine in the early morning he complained of 
headache and rapidly lost consciousness. The coma was not deep but it persisted 
and he was very restless with occupational delirium. His temperature was slightly 
raised. 

When he was seen at his home by one of us in the evening he was delirious, 
talking about his work and continually moved about in the bed. His attention 
could be held for a short time only and in consequence it was difficult to get him 
to co-operate in the examination. | He was, however, not actively resistive. He 
appeared to be completely disorientated. In his right eye a haemorrhage in the 
vitreous entirely obscured the fundus and in the left a small.mass of blood was 
seen. His right pupil failed to react to light and the left reacted only sluggishly. 
Otherwise the functions of his cranial nerves, so far as they could be tested, 
appeared to be normal. He was able to move both upper and lower limbs well. 
There was cervical rigidity and Kernig’s sign was positive on both sides. Supinator, 
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knee- and ankle-jerks were present and equal on the two sides, abdominal reflexes 
were obtained but both plantar responses were extensor. : 

When urged to do so he passed urine which was free of albumen, sugar and blood. 

On June 24, his condition had not altered. He was still delirious and restless 
and had to be kept under the influence of morphia. Headache was severe. — After 
this date he began to improve but on July 6, he had a second attack in which he 
again became comatose with stertorous breathing. After a few days he again 
gradually passed into his previous restless, delirious state in which clouding of 
consciousness varied in depth from time to time. : 

On August 6, he suddenly began to improve. He became completely conscious 
and orientated and his headaches disappeared. Since then his improvement was 
steady. 

thar Septbdanet 23, he was again examined. Mentally he was perfectly normal; 
he could think clearly and his memory was good. He did not suffer from headaches 
but his head felt heavy in the evening and he was still easily tired. There was 
no tinnitus and he slept well. 

His chief complaint was defective vision. Peripheral vision was good but central 
vision was very poor, worse in the right than in the left eye. It was as if he was 
looking through a thick mist, but now and again, quite suddenly and for a moment 
only he was able to see as well as ever. He had been to the seaside and had noticed 
that when the mist in the front of his eyes had disappeared be could see ships a long 
distance out at sea. : 

Examination of his visual fields showed that there was a complete large central 
scotoma on the right side and a smaller, incomplete scotoma on the left. With the 
ophthalmoscope only a peripheral rim of retina could be seen. A black mass 
obscured the rest of each fundus. 

His pupils and cranial nerves were normal except that he protruded his tongue 
slightly to the right. 

There was no weakness, ataxia or dystonia of his upper and lower limbs and all 
his reflexes were normal. i 

Sensibility to light touch and pin-prick was unimpaired and postural sensibility 
was perfect. 

His heart was not enlarged but the second aortic sound was accentuated and 
there was a mitral systolic murmur. The blood pressure readings were 200/110. 

The right vision was hand movements,‘ the left vision was finger counting. With 
a magnifying glass he could just read a little of J. 20. 

Each vitreous was full of blood, so that there was but a slight fundus reflex. 
No details were to be seen. 

He was examined on April 7, and reported great improvement both in vision 
and in general health. He had been back at work as manager of a wholesale 
clothing business since December, and apart from his vision had been very well. 
The only disturbance of mental functions he had noticed was some impairment of 
memory for recent events. He slept well, did not become unusually tired nor suffer 
from headaches. : 

His vision had improved considerably, more with his right (previously the worse 
eye) than with his left eye; with his right eye he could read a letter if it was 
written distinctly. Sometimes a curtain seemed to come in front of his eyes 
obscuring ‘his vision but if he moved his eyes it would disappear to return again 
in about half a minute. 

Fundi : 

April 7, 1924. R.V. 6/12 J. 1. L.V. 6/18 J. 2. R. fundus well seen, the main 
mass of the vitreous haemorrhage being below. The optic disc and vessels appeared 
healthy. In the region of the macula thé retina was mottled and in places white, 
glistening dots were seen. No retinal haemorrhages were seen. 

The left optic disc and vessels were healthy and nothing abnormal was’ seen in 
the fundus which was less easily examined than the right fundus owing to there 
being much more opacity in the vitreous, 

His pupils were moderately dilated, equal, regular, central and reacted well to 
light and on accommodation. Examination of motor, reflex and sensory function 
revealed no abnormality. His blood pressure was 190/120 and his urine apart from 
specific gravity was normal. 

On June 10, he reported that his health had been excellent. His memory was 
still defective and his sight had not altered but there had been no headaches or 
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tinnitus and he had been sleeping well. The Wassermann reaction in his blood was 
negative. 


No. III. Case probably of subarachnoid haemorrhage from basal 
aneurysm. Patient, aged 53 years, subject for years to recurrent 
epistaxis. Father and two sons of patient liable to nose-bleeding. 
One attack of unconsciousness with bilateral intraocular 


haemorrhage. 


George T., aged 53 years, saddler. For as long as he can remember he had 
been subject to attacks of epistaxis, the bleeding on each occasion going on for 
about an hour. The attacks used to occur twice a year but more recently the 
interval between them had been about a year. Premonitory symptoms lasting for 
two or three weeks invariably preceded the onset of nose bleeding. They consisted 
of sleepiness, frequent yawning and sensations of heat in the top of his head. The 
epistaxis always gave him relief; as he said: ‘‘I then feel ten years younger.” 

His father, who had died at the age of 89 years soon after he had had a stroke, 
suffered from the same complaint. The patient’s two sons, the only children, are 
similarly afflicted. His mother died at 56 years of age of chronic nephritis, 

His wife was healthy. She had had two miscarriages. 

As a boy the patient suffered from severe headaches, but after scarlet fever at 
the age of 12 years they disappeared. At 19 years of age he had gonorrhoea and 
was operated upon for stricture at 33 years of age. Radical cure for hydrocele had 
been carried out; prior to two years ago he was troubled with frequent micturition. 
He has taken alcohol in moderation and has been a heavy smoker. 

Early in August, 1923, lethargy, sensations of heat in his head and yawning, 
the usual precursors of an attack of epistaxis, appeared but his nose did not bleed. 
These symptoms became more pronounced and on August 15, he woke in the morning 
with severe occipital headache. He told his wife to call in the doctor and remembers 
nothing more of what happened for three weeks. During this time he was 
evidently conscious enough at intervals to talk intelligently and to answer questions. 
He complained of feeling sick but did not vomit. His doctor reported that on the 
15th, the day of his seizure, he was very restless, incoherent and giddy, but there was 
no paralysis of his face or limbs. His right pupil was dilated and ‘ixed and he was 
blind. On the 16th, his condition had not altered except that he had become incontinent 
and his tongue was foul. There was no fever and he was able to take fluids. On the 
17th, he was moved to Eltham Hospital, where he remained for five weeks, during 
which time he slowly improved. He ‘‘came to himself’? three weeks after the onset 
of his illness of which he had no recollection, and realized that the sight of his 
right eye was very poor. \ There was no headache and he felt well. 

Since then there has been no improvement in vision. 

On November 2, 1923, he came to the Royal London Ophthalmic Hospital and 
was seen by one of us. In his right eye, vision was misty, there was no red reflex, 
and the vitreous was full of blood. In his left eye, vision was 6/18 and there were 
two haemorrhages, one on the superior temporal vein about half the diameter of the 
disc above the disc, and another smaller one to the inner side of the macula. 

On December 4, he was examined by both of us at the London Hospital. He 
was an intelligent, healthy-looking man. Speech and articulation were normal. 
He was completely deaf to a watch in his right ear, air conduction being abolished 
whilst bone conduction was fair. In his left ear he could hear a watch at half an 
inch and air conduction was better than bone conduction. With Weber’s test he 
referred the vibrations to his right ear. 

Vision: Right eye—P.L. Left eye—6/18, 1.5D. sph. J. 2. Field full. 

The right vitreous was full of blood-clot and the red refiex was absent. In his 
left eye the two haemorrhages were still present but smaller than before. 

The functions of the other cranial nerves were normal. There was no weakness, 
ataxia, wasting or dystonia of his upper or lower limbs. His gait was normal. 
Sensibility to light touch, and pin-prick and postural sensibility were perfect. 
Supinator, knee- and ankle-jerks were brisk and equal on the two sides; the plantar 
responses were flexor. There was slight frequency of micturition. / 

His lungs were emphysematous. His heart’s apex beat was not palpable; there 
were no murmurs. Blood-pressure readings were 150/98. Urine: 1020, pale, no 


albumen or sugar. 
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On June 10, he reported that he had had several slight attacks of epistaxis in the 
previous few weeks. His neck felt stifi as it had been since his seizure and 
occasionally there was a sensation of tightness in the occipital region. He was 
always conscious of his head. His sight had not materially altered. 

The mist in front of his right eye at times disappeared entirely when he kept 
his head steady and then his sight was as good as ever, but as soon as he moved 
his head the mist reappeared. In consequence his sight in his right eye was always 
dim when he walked about. 


The Wassermann reaction in his blood was negative. 
This patient was seen again on March 20, 1925, when the Right Vision with an 


appropriate glass was 6/12 and the Left Vision 6/9. The optic discs were of good 
colour, and there were no signs of retinal haemorrhage. In the Right Eye there 
were a few large vitreous floaters. 


No. [V. Subarachnoid and intraécular haemorrhage probably 
from a basal aneurysm in an otherwise healthy man of 43 years, 
who for years had suffered from severe headaches. History of 
“several attacks, one severe, from which he recovered with visual 
defect. . 


S.V., aged 43 years, chemist For years he had been subject to periodic severe 
headaches often associated with vomiting. In each attack the pain was so severe 
that he had to remain in bed while it lasted, usually for a few days but sometimes 
for more than a week. In the more severe attacks he was said to have been 
semi-conscious and disorientated. : 

For long he had been partially deaf and troubled with hissing ‘noises in his head 
that varied in intensity in time with his pulse. 

Otherwise his health has been. good. He denied venereal disease and had 
indulged very moderately in tobacco and alcohol. 

On the morning of November 11, 1921, he got out of bed to pass urine. When 
straining to start micturition he was suddenly seized with severe pain in his head, 
rapidly became unconscious and had a series of convulsions. There was repeated 
vomiting. On the following afternoon he was seen by one of us and his family 
doctor, and was then semi-conscious, disorientated, delirious and restless, complaining 
at times of severe pain in his head. He resented interference and could be examined 
with difficulty, his temperature was normal and his pulse slow. He lay on one 
or other side with his head retracted and his lower limbs semiflexed, and an 
attempt to flex his neck or extend his knees with his hips flexed obviously increased 
his pain. He did not know where he was, and in answer to questions complained 
of severe headache and expressed himself forcibly as wishing to be left alone. 

His pupils were moderately dilated and reacted to light. In his right eye there 
was a large vitreous haemorrhage that obscured the disc and the central part of the 
retina: in his left eye the veins were engorged, the disc hazy in outline, but not 
definitely swollen and no haemorrhages were seen. There was a slight divergent 
squint. 

Facial movements appeared to be unaffected; he moved his upper and lower 
limbs fairly well, but it was impossible to get him to carry out movements on 
request. Supinator, knee- and ankle-jerks were absent as also were the abdominal 
reflexes, and an extensor plantar response was obtained on both sides. He 
responded well to pin-pricks, but sensibility could not be properly tested. He was 
incontinent. His heart, lungs and abdomen were clear, his arteries not thickened 
and his blood-pressure not raised. No albumen or sugar was found in his urine 
and the specific gravity was normal. 

He was removed to a nursing home and was seen in consultation with Dr. Farquhar 
Buzzard, who recognized the condition as due to subarachnoid haemorrhage from 
a basal aneurysm. On lumbar puncture the spinal fluid was found to be uniformly 
blood-stained but was otherwise normal, 

Mild pyrexia appeared after a few days, but apart from this the patient slowly but 
steadily improved. In March, 1922, he was able to go home: 

On September 4, 1922, he came for re-examination. It appeared that three weeks 
after his discharge from the nursing home he had another but slighter attack when 
discussing his business affairs with his brother. The hissing noise in his ears 
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suddenly became interrupted and half an hour fater severe headache commenced. 


It lasted for ten days but he neither lost consciousness nor vomited, and no symptoms 
referable to his limbs developed. But during this time the visual defect in his 
right eye increased. 

Since then he had had no severe attack, but four days out of seven he woke 
ia the morning with pain in the mid-frontal region that spread to the right temple 
and sometimes to ‘the left. With the headache there was tenderness and stiffness in 
the back of his neck. These symptoms usually disappeared in six or seven hours 
if he kept quiet. He said that if on waking he felt excited he knew he was “‘in 
for a bad time.’’ 

His sight has not altered. He still complains of a muddy brown film in front of 
his right eye and a large partial central scotoma was found while the peripheral 
field was full. Vision with his left eye was excellent. Ophthalmoscopically, the 
right optic disc was clear but perhaps a little paler than the left: the macula could 
not be seen because of a vitreous opacity. The left fundus appeared to be normal. 
Examination of the rest of his nervous system revealed no abnormality except that 
the left lower abdominal reflex was relatively diminished. Mentally he was acute 
and declared that he felt perfectly well between attacks. 

His heart was clear and his arteries not thickened, the blood-pressure readings 
being 150/110. 

No. V. Sybarachnoid haemorrhage in a woman, aged 42 years, 


without bleeding into the eyes. History of periodic severe 
headaches. Blood in spinal fluid, Death on the eleventh day 
of the illness. Post-mortem there was no sign of arterio-sclerosis 
of the cerebral vessels but a small ruptured saccular aneurysm 
was found at the origin of the posterior cerebrals from the basilar. 
The arachnoid over the. cisterna basilis appeared to be thickened. 


Miss S., aged 42 years. In childhood she had had an attack of acute anterior 
poliomyelitis and as the result of it her right leg below the knee had wasted and 
was weak. For years she had suffered from periodic severe headaches but otherwise 
her health had been excellent. : ; 

Her family history is of interest. Her father who died of tuberculosis had been 
married twice. By his first wife there were three children all of whom died of 
tuberculous meningitis. | By his second wife, who is alive and well, he had five 
children, four sons and one daughter, the patient. One son died, aged over 40 years, 
in an apoplectiform seizure, and he is. said to have taken alcohol to excess. Another 
son also died, but in early adult life after an apoplectiform seizure and a short 
illness similar to the patient’s sister. The other two sons are alive and well except 
that they are subject to severe headaches as their sister was for many years before 
her illness about to be recorded. 

One of us was asked to see her on June 29, 1924. Ten days before the patient 
had gone to the bathroom in the morning for her bath. Some days later when able 
to tell what had happened she said that she had felt an unpleasant taste in her mouth 
and examined her tongue in the mirror. She remembered nothing more and was 
found lying on the bathroom floor unconscious. 

Her family declared that she had been unusually irritable for two or three weeks 
before and had complained of one of. her severe headaches. — . 

Dr. Stedman was at once called in and he found her completely unconscious with 
widely dilated ‘inactive pupils and complete flaccidity except for doubtful slight 
rigidity of her left upper limb, She vomited repeatedly. Within half an hour she 
regained consciousness but remained in a confused state for most of the day. 
She complained of severe vertical and occipital headaches and continued to vomit 
at intervals. In the evening she had completely recovered consciousness, Her 
neck was tender and her pulse rate 72. 

The severe headache persisted and four days after the onset her temperature was 
found to be 100.6°F., pulse 42, and respirations 26. 

On the sixth day she was again unconscious with pin-point pupils. Lumbar 
puncture was carried out and Dr. Greenfield’s report of the fluid was as follows: 
The sample of fluid received into three tubes were evenly tinged with blood. On 
setting a fine coagulum formed and the clear fluid was coloured canary-yellow, and 
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although no haemoglobin absorption spectrum was obtained it gave a definite bile 
pigment reaction due to altered haemoglobin. The blood admixture was estimated 
by counting the red cells as 1 in 400. The leucocytes were roughly in the same 
proportion as in normal blood. 


Fic. 7. 


To show aneurysm projecting from the point of origin of the posterior cerebral 
arteries from the basilar in Case V. 


The withdrawal of spinal fluid was beneficial and consciousness gradually returned. 
For the next three days she was relatively clear mentally during the day but 
complained of defective vision and of pain in her head, neck, back, and limbs. 
There was definite cervical rigidity. In the night she tended to ramble and some- 
times tried to get out of bed. 
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On the evening of the ninth day she became confused, disorientated and irritable 
and it was difficult to keep her in bed. She was incontinent and hardly sensible 
enough to open her lips for food. Her temperature was still raised to 100.2°F., 
pulse 58, respirations 19. 

On the tenth day when examined by one of us she was restless, tossing herself 
about in bed and rambling incoherently. Consciousness was clouded and it was 
impossible to get her to answer questions satisfactorily. There was stiffness of her 
neck and tenderness on gently stretching her sciatic nerves. The optic discs were 
clear, no haemorrhages were seen in the fundus or vitreous of either eye, and the 
retinal vessels appeared to be normal. Her pupils were small, equal and reacted 
to light; the reaction on convergence could not be tested. Ocular movements were 
full and there was no strabismus. Voluntary movements of her limbs and face 
were carried out but it was impossible to test them properly. The muscles below 
her right knee were wasted, the result of old poliomyelitis. Her right ankle-jerk 
and plantar reflex were absent and the left plantar response was extensor, but the 
other reflexes were present and equal. She responded to pin-pricks on both sides. 
Her heart, lungs, and abdomen were clear, her radial arteries not thickened and 
the blood-pressure readings 150/90. No abnormality was found in her urine. 
About 15 c.c. of spinal fluid, coloured light brown and under slight pressure, were 
drawn off by lumbar puncture. 

She did not recover consciousness and died on the eleventh day of her illness: 

A post-mortem examination of her brain was carried out by Dr. Greenfield, who 
reported as follows: 

There was no subcutaneous effusion nor fracture of the cranium. The dura mater 
was under considerable tension and on removing it the convolutions of the brain were 
flattened. There was much clotted blood in the cisterna basalis, cisterna magna 
and pontine cisterna, and it extended out along the Sylvian fissures and over the 
surface of the cerebral hemispheres along the lines of the larger veins. There was 
no subdural haemorrhage nor was there any venous thrombosis. The cut cortex 
was of the normal pale colour, 

The brain was washed and the arteries of the base examined carefully, but in 
the fresh condition no disease could be seen in them. The arterial walls were thin 
and delicate and there was nowhere the least sign of arterio-sclerosis. The basilar 
artery appeared to be smaller and thinner than normal. After fixation the 
arteries were re-examined on July 7. The internal carotid arteries and their branches 
were perfectly healthy. At the point of origin of the posterior cerebral arteries from 
the basilar, slightly to the right and towards the upper (deep) surface of the fork 
there was a small saccular aneurysm about the ‘size of a small pea, with an oblong 
hole in it which would admit a fine knitting needle (Fig. 7). In the fixed condition 
it measured about 2 by 1 mm. The arachnoid over the cisterna basalis appeared 
to be thickened. Blood was not obviously present in the optic nerve sheaths. 

There was a moderate degree of internal hydrocephalus. 


This examination afforded evidence that death was due to the 
rupture of a saccular aneurysm which was probably of congenital 


origin, and to the hydrocephalus resulting from the accumulation 
of clotted blood in the cisterna magna and cisterna basalis. 


Conclusions 


1. Five cases of subarachnoid haemorrhage from ruptured 
basal aneurysm are described. . In two cases only was the clinical 
diagnosis corroborated by post-mortem investigation. In another 
the diagnosis was strongly supported by the presence of. blood in 
the spinal fluid. In the other two cases the diagnosis rested solely 
upon the history of the illness and the clinical signs present. 


2. In no case was there evidence of cardio-vascular, renal 
disease, or syphilitic infection, 
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3. Four patients showed intraocular haemorrhage, retinal, sub- 
hyaloid or vitreous. The visual defect tended to improve, but 
recovery was never complete. 


4. Histological investigation of an eye strongly suggests that 
the cause of the intraocular haemorrhage in such cases is 
obstruction of the central vein of the retina at the point where 
it leaves the optic nerve and enters the dural sheath. As the 
result of this obstruction the intraocular venous pressure is raised 
so that one or more vessels rupture. The mechanism of production 
of the haemorrhage is therefore in our opinion the same as that for 
papilloedema due to increased intracranial pressure, 


5. The main factors that determine the occurrence of intra- 
ocular haemorrhage in cases of bleeding into the cerebral sub- 
arachnoid space from ruptured aneurysm are the. severity of the 
leak, the distance of the aneurysm from the optic nerves and the 
presence or absence of arachnoid adhesions in the cisterna basalis. 
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Davip PRIESTLEY SMITH, M.B. 


BIRMINGHAM 


THE accompanying maps of the field of vision, with the exception 
of Fig. 25, belong to cases of chronic glaucoma, They are 
selected as having one noticeable feature in‘common, namely, a 
scotoma tapering from the periphery of the field towards the 
fixation point, and not connected with-—-nor leading towards— 
Mariotte’s Blind Spot. Fig. 3 is a striking specimen of the type. 
Fig. 22 is an exception in that it includes the region of the Blind 
Spot. Some of them were shown at a meeting of the Midland 
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Ophthalmological Society in February, 1923. As the method by 
which they were obtained is of crucial importance, I give it in full.. 
They. were made by myself, on private patients, and in nearly all 
cases the findings were checked by re-mapping on, at least, one, 
and in most cases two or more subsequent occasions, 

In testing the field in chronic glaucoma, or suspected chronic 
glaucoma, I begin with—-and spend most time on—the central 
parts, for central vision is the most important. In a fair number 
of cases I do not feel it necessary to carry the examination further 
towards the periphery than the 40 or 50-degree circles, which is an 
advantage if the patient is fatigued or one is short of time. 
[See Figs. 19, 20, 21, 23 and 24.] And I use the circular method 
more than the radial, because in chronic glaucoma the borders 
of the area of maximum blindness are generally more radial than 
concentric within 40 or 50 degrees of the fixation point; and, of 
course, the border is more accurately located when the test-object 
meets it at something like a right angle than when it meets it at a 
grazing incidence. In fact the ‘‘spike’’ menacing central vision, 
in cases like Figs. 1, 2, and 4, might easily be missed altogether, 
in that stage of the disease, by radial testing, and there is hardly 
one of the present series which could be properly defined by that 
method. 

My usual procedure is as follows :—The test is made by day- 
light, using the Priestley Smith perimeter with cloth-faced arc, 
and, in most cases, the diameter of the test-object is 1/100 of the 
distance from the eye (2.5 mm. at 25 cm.). 

The test-object is placed first at ten degrees from the fixation 
point, and moved round on this circle; if no defect is found, the 
20, 30, 40, and 50-degree circles are tested in the same way, and 
if no defect is found on any of them I test the field no further on 
that occasion. But if I do find a defect on, say the 10-degree 
circle, I test the 5-degree circle, and if this also shows a defect, 
I test the 2}-degree circle, if the patient fixes steadily enough. 
And _ similarly, on whatever circle a defect is first found, one 
proceeds to examine on successively smaller circles, until the 
inner limit of the scotoma is located ; one then continues examining 
on successively larger circles from the one on which the defect was 
first encountered, increasing the radius by ten degrees, or some- 
times only five degrees, at a time. 

As pointed out above, the advantage of the circular method 
applies chiefly to the central parts of the field; outside the 40 or 
50-degree circles the scotoma often spreads out like the mouth 
of a trumpet, and if one finds the border here, or anywhere else, 
more concentric than radial, it is, of course, better to move the 
test-object radially in that region, 
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The black areas on the charts represent those parts of the field 
in which the test-object is not perceived at all; the dotted areas 
represent the parts in which it is noticeably faint. This ‘‘faint’’ 
area generally has a definable edge. In a case which is getting 
worse oné finds that the area of relative scotoma, if present, 
gradually becomes absolute, and that there is a fresh zone of 
relative blindness which, in its turn, becomes total. That is to 
say : the scotoma spreads like a lady’s fan being opened out and 
pushed towards the fixation point. It may be said to ‘‘seek’’ the 
fixation point; hence the term ‘‘centripetal.’’ Figs, 23 and 24 
show the opening out of the fan well in one and the same eye. 
They also illustrate another phenomenon of some importance, 
namely, that sometimes the apex of the scotoma, when it has 
nearly reached the fixation point, ceases to advance appreciably 
for a considerable time—in the above case, for several years— 
though the fan. continues to ‘‘open”’ as hitherto. This particular 
patient was old, and was developing cataract, so one did not urge 
operation against his decided wish to the contrary after having 
the pros and cons explained to him* 

I think that these maps may be taken as fairly correct, for it 
would require very considerable inaccuracy to produce most of 
_them if the scotoma did not taper towards the fixation point. 
And the number, though not large, is, I think, sufficient to show 
that this type of scotoma is far from rare in chronic glaucoma. 

The maps shown here were made in the ordinary course of 
practice during 1922, 1923, and 1924, and there were nine more 
of the same type which I have not reproduced, that is to say 
32 altogether. The total number of chronic glaucoma maps made 
during this period was 44. The number of patients to whom these 
eyes belonged was 38, the reason for their providing only 44 maps 
between them being that in eleven eyes the scotoma could not be 
mapped because the fixation point was lost; in four others the 
scotoma was not sharply enough defined to map, and in others 





*On the Priestley Smith perimeter the chart faces the examiner and revolves 
as the arc is moved round. For circular testing a pencil is held, on a _ rest, 
opposite the circle being tested, and, as the chart revolves, is pressed. against it 
whenever the patient loses sight of the test-object and kept pressed against it 
until the test-object comes into sight again. This makes a line from one edge of 
the scotoma to the other on that particular circle, and by joining the ends of these 
lines on adjacent circles one obtains the outline of the scotoma. 

Where the test-object is perceived only faintly one presses the. pencil against 
the chart intermittently instead of continuously, making a dotted line. At the 
border of the scotoma one moves the test-object in and out of the blind area once 
. twice to locate it accurately. And one varies the rate of movement as one finds 

2st. 

For*radial testing with this instrument one uses a test-object on a wand, 
locking the arc of the perimeter at the meridian being tested, and marking the 
chart with a short pencil line in the position of the edge of the scotoma. 
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I could not detect any loss of field in the one eye though the 
fellow eye was definitely glaucomatous.* 

As stated above, centripetal fan scotomata constituted 32 out 
of 44 mappable scotomata, i.e., 73 per cent., in the period under 
review. 

Broad sector-shaped defects of the field, with the apex directed 
towards the fixation point, have been described by others as some- 
times occurring in chronic glaucoma; but they are not often 
mentioned, and the narrow, spike-like scotomata do not appear 
to have been described at all; which would be accounted for by 


Miss D.S., <i 24 a 
Fic. 25. 


comparatively infrequent use, at any rate until recently, of methods 
other than the radial... 

It is not only in chronic glaucoma that scotomata with radial 
edges occur. In hemianopia, whether complete or quadrantic, 
we have a universally recognized example of such a form. And 
Fig. 25 shows a-typical ‘“‘spike’’ in a case of subsiding optic 
neuritis with commencing optic atrophy in a patient of twenty- 
four who, as operation proved, had a cerebellar tumour. (The 
fellow field showed no defect.) 

I take it that no one would rely upon the radial method for 
mapping a hemianopia, but this article is written in the belief that 
it will still bear emphasizing that that method by itself gives us 
quite inadequate information as to defect in other diseases also, 
the commonest being chronic glaucoma. 





*Under the term ‘‘chronic glaucoma’’ I include only eyes which present cupping 
of the disc, and raised intraocular pressure, and loss of field. Cases in which any 
one of these three is missing are excluded. 
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OCULAR INJURY CAUSED BY LIQUID AMMONIA* 
BY 


Dr. I. ABRAMOVICZ 


ASSISTANT IN THE UNIVERSITY EYE CLINIC OF PROF. SZYMANSKI, VILNO 


THE case of ocular injury by ammonia here described is I consider 
worthy of note on account of the uncommon nature of its origin, 
the peculiarity of its clinical course, and the comparative rarity of 
its occurrence (only 23 cases have been recorded between 1841 
and 1910 according to Wagenmann), 

The patient fainted while his dentist was making the necessary 
preparations for the extraction of a tooth. The dentist endeavoured 
to rouse his patient by opening a bottle of ammonia (10 per cent. 
solution) under his nose. This was done so awkwardly that the 
contents of the bottle flooded the eyes. The patient had no 
recollection of the immediate result but consulted Dr. J. Rupp 
on the following day, owing to the loss of vision. I am-indebted 
to Dr. Rupp for the following account : Both eyelids were red and 
swollen and glued together with a muco-purulent secretion. The 
conjunctiva of both eyes was swollen and injected. The right 
cornea had lost its lustre, but there was no loss of epithelium nor 
did the iris show any change. The condition of the left eye was 
distinctly worse. There was some loss of substance in the lower 
part of the cornea and sclera and the whole cornea was dim. The 
iris was strongly contracted and injected. - Some improvement 
followed the use of atropin and a weak solution of potassium 
permanganate, but on the eighth day a sudden increase of the 
corneal ulceration accompanied by hypopyon and perforation took 
place. When first seen at the clinic, three weeks after the injury, 
panophthalmitis had set in and rapidly got worse, so the eye was 
eviscerated by Professor Szymanski two days later. In the right 
eye there was only a severe conjunctivitis. Even four, months 
after the original injury the conjunctiva of both eyes was still 
injected and loose, with considerable warty excrescences, most 
\ marked on the left side. 

t 





The results observed in this case are in the main in agreement 
a with the experimental work of Pichler, Siegrist, Thies, and 
ie}. Wagenmann on the action of ammonia-on the eye. 

A ten per cent, solution of ammonia, owing to its power of 
absorbing water and dissolving albumen, destroys the corneal 
epithelium and also Bowman’s membrane which fuse into a homo- 
geneous, opaque mass. The sudden relapse that occurred a week 
later was due partly to secondary infection, but also to an invisible 
and insidious destructive action on the deeper layers of the cornea 





*A paper read at a Meeting of the Medical Society at Vilno, February 6, 1924. 
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as a result of the production of alkali-albumen by the ammonia. 
It is to be noticed that a 10 per cent, solution of ammonia may 
produce an intense iritis. The lens seems to have been unaffected. 
The following conclusions may be drawn from the above case : 
1. Not only pure ammonia gas and concentrated liquid 
ammonia, but also 10 per cent. solutions may cause severe ocular 
injury and even, as a result of necrosis, lead to the loss of an eye. 
2. That the prognosis in case of ammonia burn should be very 
guarded since mild original symptoms may later become very 
serious. 
3. This case suggests the inadvisability of the use of ammonia 
in dealing with cases of fainting. 
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ANNOTATION 


Congenital Nystagmus 


In a brief note in the British Medical Journal of March 7, Dr. 
Stenner Evans records an unusual family history of nystagmus. 
His own patient, a woman, aged 55 years, had marked lateral 
nystagmus. She informed him that both her father and grand- 
mother (both of whom she remembered well) had always suffered 
from a similar condition. The patient had six children, five daughters 
and one son. Of these children, the son suffered from marked 
nystagmus, but only one of the daughters was slightly affected. 
The son has one daughter who suffers from nystagmus. Thus 
nystagmus has appeared in five generations, and is transmitted 
through both male and female members. One of the male 
members of the family was a coal miner, and was rejected in 1916 
by the recruiting authorities as suffering from miners’ nystagmus. 
Dr. Evans is able to quote another case of congenital nystagmus 
who had the misfortune, when claiming compensation for miners’ 
nystagmus, to be examined by the. same surgeon who had seen 
him at an early age, before he had ever entered a coal mine, 
suffering from congenital nystagmus, and had fortunately kept 
notes of his condition at that period. 

Such cases as these above recorded should emphasize the 
necessity for care in diagnosing miners’ nystagmus and awarding 
compensation solely on movement of the eyes. 
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CONVENTION OF ENGLISH-SPEAKING OPHTHAL- 
MOLOGICAL SOCIETIES 


A PRELIMINARY bulletin of the Convention of English-Speaking 
Ophthalmological Societies, which is to be held in July in London 
this year, has already been circulated to members of such societies, 
and most of the particulars contained in it were quoted in our 
December issue, 

A more detailed programme is to be sent to all registered 
members next month. In the meantime we are able to announce 
the following more recently arranged matters in connection with 
the Convention. 

H.R.H. the Duke of Connaught has most graciously consented 
to be present at the Banquet on Friday, July 17, which, by the 
permission of the Lord Mayor and Court of Common Council, 
is to be held in the Guildhall of the City of London. 

The scientific meetings of the Convention will take place in the 
Memorial Hall at University College, Gower Street, and the 
registration offices, the scientific and business Museums will be 
in its Anatomical Department. 

At the reception at the Royal Institution of Great Britain in the © 
evening of Tuesday, July 14, Sir William Bragg, K.B.E., D.Sc., 
F.R.S., will deliver an address on ‘‘Thomas Young and his 
Work,”’ and some of the apparatus actually used by Thomas Young 
will be exhibited. 


The visits to institutions of ophthalmic interest, in the afternoon 
of Tuesday, July 14, have been divided up as follows: 
Excursion I. 
(a) St. Margaret’s Hospital for Cases of Ophthalmia 


Neonatorum. 
(b) London County Council Myopia School, Islington. 
_(c) Royal London Ophthalmic Hospital, Moorfields, 


Excursion II. 


(a) St. Dunstan’s, Regent’s Park. 
(b) The Central London Ophthalmic Hospital. 


Excursion III. 


(a) The Royal Westminster Ophthalmic Hospital. . 
(b) The Library for the Blind, Tufton Street, Westminster. 


ExcursIon IV. 


(a) The Royal Eye Hospital, Southwark. 
(6) The Roval Normal College for the Blind, Upper Norwood. 


Excursion V. 
The White Oak Ophthalmia ‘School, Swanley. 
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The number that can take part in any one of these excursions 
is limited and the places for those wishing to participate in them 
will be allocated in the order in which they are applied for. 

It will greatly facilitate the arrangements for the Convention 
in July if provincial members who intend to be present will let 
the Secretary for Finance and Registration (Mr. Leslie Paton, 
29, Harley, Street, W.1.) know as soon as possible. 

If a sufficient number i is registered it will be possible to arrange 
with the railway companies to allow a considerable reduction on 
railway fares. To secure this reduction, members will probably 
be- required to produce their Convention tickets signed by the 
Secretary. Convention tickets will be sent immediately on receipt 
of the subscription. The subscription for Associates (e.g., wives 
or daughters of members) is 10s.: the extra subscription for 
members of the Ophthalmological Society of the United Kingdom 
is £1. Ophthalmic surgeons who are not members of the Ophthal- 
mological Society pay a subscription of £2. 





ABSTRACTS 


I.—OCULAR SYPHILIS 


(1) Lundvick, C. V. (Chicago).—Annular gummatous conjunc- 
tivitis.) Amer. Jl. of Ophthal., March, 1924. 

(1) This interesting case of Lundvick’s may be summarized as 
follows : 

Onset with severe and constant occipital headaches, followed 
next day by swelling and pain in the left eyelids. Some lacryma- 
tion, no discharge and patient felt feverish. 

The oedema of the bulbar conjunctiva increased, and numerous 
uniform nodules were found 1-3 mm. in diameter, brick red in 
colour, completely surrounding the cornea, and extending to the 
fornices. The vitreous was hazy, the right eye appeared normal. 
The white cells numbered 14,000 per cubic millimetre ; a differential 
count was not done. The Wassermann reaction for tiie bloud and 
cerebro-spinal fluid was negative. A fortnight after admission the 
patient was treated with mercury and potassium iodide, and the 
condition cleared up in thirteen days. 


F. A. WILLIAMSON-NOBLE. 
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(2) Hume, Graydon.—Optic atrophy due to late syphilis. Lancet, 
November, 1924. 

(2) ‘‘The serious and relentless nature of optic atrophy 
associated with the late stages of syphilitic infection justifies our 
attacking the disease by a route which has added risks.’’ Such 
is the concluding paragraph of Hume’s short article dealing 
with intracisternal injection of mercuric chloride for the arrest of 
optic atrophy in tabetics. The technique adopted is that of Gifford 
of Omaha, and it would be well to read it either in the original 
or in the words of Hume. This author has had three cases, in 
two of which there was some response to treatment. In one the 
course of the atrophy was arrested ‘‘for some time’’; in the other 
its rate was slowed down. The author has been informed by Gifford 
that he (Gifford) had had a series of cases in which the atrophic 
process came to a stop following several injections, and that some 
cases had actually improved. 


ERNEST THOMSON. 


(3) Zimmermann, E. L. (Baltimore).—Syphilitic iridocyclitis 
with a consideration of factors influencing its occurrence. 
Arch. of Ophthal., November, 1924. 


(3) Zimmermann’s paper is based on the investigation of 190 
cases of syphilitic irido-cyclitis, with the object of evaluating the 
influence of arsphenamin and mercury in producing or inhibiting 
lesions of the anterior uveal tract. 56.8 per cent. of the cases of 
iritis occurred within the first year of infection. In only three 
cases was the iritis associated with the presence of active tertiary 
lesions. Three factors are considered as influencing the production 
of irido-cyclitis. These are: (1) Individual predisposition, as 
exemplified by the American negro, in whom other observers have 
noted a greater severity of uveal reactions and a higher incidence 
of iritis, in comparison with the white population. (2) Predisposi- 
tion of the infecting organism towards involvement of the uveal 
tract. Thus in a series of rabbits experimentally inoculated with 
syphilis, three strains of spirochaetes produced a high incidence 
of uveitis while fourteen other strains produced none at all. This 
tendency is not a fixed biological characteristic. With continued 
passage the incidence and severity of eye lesions may increase or 
diminish. (8) The effect of treatment. _In experimental rabbit 
syphilis, certain groups of tissues tend to be involved in a given 
order, with iritis towards the end of the cycle. By excision of the 
initial lesion or treatment with arsphenamin, the course of the 
disease is modified, by conferring protection on certain tissues, 
which protection fails to reach the eyes, so that lesions of the 
cornea and iris may occur as the only manifestations of a general 
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infection. Circumstances which were unfavourable for the 
occurrence of other generalized lesions tended to increase the 
relative incidence of lesions of the eyes and vice versa. In human 
beings, however, this does not obtain. Recurrence, if it manifests 
itself early in patients treated with arsphenamin, occurs in the 
form of a positive Wassermann reaction, a neuro-recurrence, or as 
a lesion of the skin or mucous membranes; iritis in fact has 
become much less frequent since the introduction of the arsenic 
preparations. With regard to recurrences of syphilitic iritis, 
Fuchs states that they are common while Iggersheimer considers 
that they are rare after the process has been quiescent for a period 
of one year. 

‘In the 190 cases of iritis studied by the author there were 
21 recurrences of which 12 occurred after a quiescent period of 
over a year. In one of these there was a series of seven relapses 
each occurring from one to three months after the conclusion of 
-a course of injections, the condition clearing up when the injections 
were resumed. Another case showed five recurrences of a chancre 
(positive dark field examinations), in spite of the fact that some 
' recurrences were preceded by as much as three grains of arsphena- 
min administered over a period of five weeks. One case of 
marked Jarisch-Herxheimer reaction was seen. The patient had 
been successfully treated with mercury 22 years previously for 
bilateral syphilitic optic neuritis, but when seen, had a positive 
Wassermann. Violent iritis with hypopyon developed the day after 
her second injection of neoarsphenamin and subsided rapidly after 
_ the third dose which was double the second one. There were 15 
cases of the relapsing iritis type. Each was originally treated for 
early secondary syphilis with arsphenamin, iritis developing from 
four to fourteen weeks after the last injection. In analogy with 
the neuro-recurrent cases, the blood Wassermann was negative in 
seven, doubtful in three and positive in only two. Several cases 
of this type are cited from the literature. They occur in patients 
who have been insufficiently treated. The infection is suppressed 
before defence mechanisms have developed, but a few spirochaetes 
escape and later produce a marked exudative reaction. There are 
thus two types of ocular reactions occurring after anti-syphilitic. 
treatment: (1) The Jarisch-Herxheimer type occurring within a 
week. (2) The relapsing iritis appearing within one to three months 
after conclusion of treatment. 

The association of iritis with neuro-syphilis, is debatable; 
Iggersheimer, Trousseau, Wile and Marshall consider that there 
is a strong association but Wernicke regards iritis as an assurance 
against the eventual development of tabes or general paralysis, 
whilst Mautascheck and Pilcz who have followed up cases’ of 
syphilis in the Austrian Army for several decades can see no 
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association between uveitis and ‘‘parasyphilis.’’ A high incidence 
of neuro-syphilis might be due to three factors: (1) A cephalic 
distribution of spirochaetes—there are no facts to support this 
theory. (2) The occurrence of iritis and neuro-syphilis at the same 
stage in the cycle of tissue reactions. (3) Extension of a uveal 
focus to the central nervous system via the retinal lymphatics and 
the optic nerve. If carefully examined, syphilitic iritics frequently 
show some neuro-retinitis, or in the absence of ophthalmoscopic 
change, there may be a central scotoma for colours. In_ the 
present series of cases, routine spinal puncture showed that the 
incidence of asymptomatic neuro-syphilis was no higher in patients 
with irido-cyclitis than-in syphilitics in general. 

With regard to the Wassermann reaction, it was positive in 
every case of iritis occurring as a manifestation of secondary 
syphilis. In the relapsing ifitis cases it was frequently negative 
also in the cases associated with tertiary lesions. On the other 
hand, from figures quoted, it would appear possible for a non- 
syphilitic iritis to occur in conjunction with a positive Wassermann 
reaction in about 6 per cent. of cases. 


F. A. WILLIAMSON-NOBLE. 








II.—-OPTICS AND REFRACTION 


(1) Blatt, N.—Fundus anomalies in cases of anisometropia. 
A contribution to the question of so-called ‘‘ Amblyopia 
ex anopsia.” (Die Augenhintergrundanomalien bei Ani- 
sometropie.) Arch. f. Ophthal., Vol. CXII, 1923. 


(1) Blatt supports the view that amblyopia from non-use of the 
eye does not exist, that the weak sight of anisometropic subjects is 
caused rather by objective changes. Among 429 cases of advanced 
anisometropia, amblyopia was frequently absent; when present 
there were to be observed either ophthalmoscopic alterations or at 
least anomalies with regard to the visual field or colour vision. In 
the present publication the fundus changes alone are dealt with. 
The following cases were noted : 

(1) More or less important changes in the fovea centralis. 
These corresponded clinically to hereditary disease of the macula 
(Behr’s heredo-degeneration of the fovea), which, as the literature 
on the subject shows, is accompanied in almost 50 per cent. of cases 
by anomalies of refraction. The cause is congenital and dates back 
to embryonic development. There were further noted anomalies of 
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the fovea with respect to size, form, and position, as well as the 
character of the pigmentation both of the fovea and its neighbour- 
hood (irregular central pigmentation or unusual poverty of circum- 
foveal pigmentation). To this group belong also aplasia or absence 
of the fovea as observed in albinos. 

(2) Disturbances of development affecting the papilla (with or 
without foveal changes). In this class the author places conus 
formation and choroidal atrophy, in both of which the extension 
hypothesis is to be discarded in favour of a congenital cause. The 
optic nerve can further present anomalies with regard to form and 
colour ; and to this class belong such affections as coloboma, pseudo- 
neuritis and decolouration of the papilla, mostly in the form of con- 
genital hereditary optic nerve atrophy. In connection with this 
class the author describes a case of congenital optic nerve atrophy 
which was probably related to co-existing myxoedema. 

(3) Anomalies of the blood-vessels of the retina, which of course 
do not aecount for a pronounced amblyopia, but can be productive 
of other very important changes, which in numerous instances were 
combined. To this group belong the complete and incomplete 
- inverse type of papilla. Optico-ciliary and cilio-retinal vessels are 
further mentioned, and also tortuosities of the vessels. With the 
above-mentioned anomalies there were often combined abnormal 
conditions of pigmentation ; but these were also found in amblyopic 
eyes as the sole existing alteration. Blatt attaches to these, in 
such cases, a causative value, and is of opinion that the conditions 
of pigmentation exert a real influence on visual acuity. In school- 
children normal and supra-normal acuity of vision was more 
frequently associated with dark fundus than with a fundus poor in 
pigment. The good vision of negroes must be connected with the 
richness of their pigmentation, and the weak sight of albinos with 
their poorness in pigment. The anomalies of pigmentation can be, 
in general, divided into 3 groups: irregular distribution, abnormal 
poorness and abnormal wealth of pigment. The last mostly takes 
the form of massed deposits of pigment (melanosis). It is 
remarkable that the numerous published cases of unilateral hyper- 
pigmentation (melanosis) are so frequently associated with 
ametropia. A rare developmental anomaly is so-called “ Aplasia of. 
the fundus” which is characterized by small pale papilla, small- 
ness of the blood-vessels (including those of the choroid), and 
rarefied pigmentation. Another is coloboma of the choroid. Of 
course there exist also early acquired alterations which, in cases of 
anisometropia can lead to an erroneous diagnosis of ‘“* amblyopia ex 
anopsia ” ; for example, congenital syphilitic retino-choroiditis, the 
sequelae of retinal haemorrhages in the fovea during birth, and so 
on. For the ophthalmoscopic examinations red-free and reflected 
daylight should be used in addition to the usual methods. 
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The practical deduction resulting from the author’s studies is 


that patients with “ one-sided amblyopia ex anopsia” should not be 
needlessly subjected to troublesome visual exercises. 


V. St. JOHN. 


(2) Blatt, N.—Alterations of the visual field in cases of aniso- 
metropia (with reference to the so-called “Amblyopia ex 
anopsia.”) (Gesichtsfeldverdanderungen bei Anisometropia.) 
Arch. f. Ophthal., Vol. CXII, 1923. 

(2) Ina series of 429 anisometropes Blatt observed frequent 
fundus anomalies in the ametropic and weak-sighted eye, so that 
the assumption of an ‘‘ amblyopia ex anopsia” could in most cases 
scarcely have been supported. In other cases an exact test of the 
visual field provided ample grounds for the weakness of vision. 
The author is of opinion that, if conscientious ophthalmoscopic and 
perimetric examination were performed, the hypothetical diagnosis 
of “amblyopia ex anopsia”’ could scarcely ever be advanced with _ 


any appearance of justice. V. St. JOHN. 


(3) Posey, William Campbell (Philadelphia).—Some extraneous 
factors bearing upon refraction. Amer. Jl. of Ophthal., 

April, 1924. 

(3) Though the factors mentioned are well-known individually, 
they are for the most part unmentioned in text books, and Posey 
considers that it may be useful to enumerate them. Thus, 
thickening of the retrotarsal fold in chronic, follicular, or vernal 
conjunctivitis, and in trachoma, also deposits of lime salts in the 
conjunctiva may make considerable change in the refraction. A 
pterygium may, by traction on the cornea, cause astigmatism, with 
the rule, of 3D or more. Growths within the lids may cause even 
greater changes. Thus a chalazion growing from the upper margin 
of the tarsus in one case caused the disappearance of 1.25D of 
myopia. Pressure exerted by orbital growths or more commonly 
by the encroaching wall of a distended sinus causes hypermetropia if 
the pressure is from behind, and myopia if it is lateral. Weakness 
of ciliary muscle may be brought about by many causes, among 
them are the toxic effect of nicotine, when the vitality of heavy 
smokers is affected by gastric or excretory disturbances, the toxins 
from chronic sinusitis, from dental and tonsillar causes, the reflex 
effect of nasal obstruction alone, the early effects of cerebro-spinal 
syphilis, and the presence of vascular hypertension. 


F. A. WILLIAMSON-NOBLE. 
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BOOK NOTICES 





Refraction of the Eye, including Elementary Physiological 
Optics. By CHARLES GOULDEN, O.B.E., M.A., M.D., M.C., 
(Cantab.), F.R.C.S., Ophthalmic Surgeon to the London Hos- 
pital and Lecturer on Ophthalmology in the London Hospital 
Medical College ; Surgeon to the Royal London Ophthalmic 
Hospital. Pp. 276. Figs. 180. London: J. & A. Churchill. 
Price 10s. 6d. 1925. 

In the introduction to this excellent little volume Sir John 
Parsons writes as follows: ‘‘ The mathematical aspect of 
physical facts appears to be peculiarly repulsive to minds which 
find their chief interest in biological affairs.’’ Students of 
ophthalmology are essentially biologists, and in consequence view 
the eye rather from the physiological than from the mathematical 
aspect. In the book under review Mr. Goulden has succeeded 
to a remarkable degree in making the subject matter clear to the 
students of ophthalmology by introducing, as far as it is possible, 
the method of geometrical demonstration by the use of clear and 

‘concise diagrams, and by the employment, in the simpler forms 
only, of mathematical explanations. 

In a few instances the reference in the text to particular diagrams 
is not explicit, and there are one or two points which are not 
quite clearly expressed. There is no doubt, however, that a 
second edition will be. required, and that, on revision, the few 
defects in the present edition will be made good. 

The chapter which deals with the ophthalmoscope, and its use 
by the direct and by the indirect method, is exceedingly well 
written. The illustrations are clear and accurate. 

The chapter on retinoscopy is particularly good, and explains 
the science, as well as the art of refraction. 

For those students who are reading for a degree or for a diploma 
in ophthalmology the present book is indispensable. 

To those who practise the science, as well as the art, of ophthal- 
mic medicine and surgery, a careful study of this book is strongly 
recommended, for it is felt that the practical application of the 
facts so admirably set down will improve the practice of ophthal- 
mology generally, and will be of great assistance to those 
practitioners who prescribe spectacle lenses. 


Microscopie de l'oeil vivant. F. Kopy (Bale). Paris: Masson 
et Cie. 25 francs. 1924. 

The slit-lamp and corneal microscope are rapidly passing into 
the routine of practice, but there are very few reliable books 
which may be recommended as handbooks to anyone who may 
wish to become conversant with the technique of the apparatus. 
There is one large German work which is not easy reading and 
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“ ia ; , : F 
which treats, in great detail, the theoretical side of the slit-lamp, 


but so far as we know there is only one work in English, the . 


translation of the Atlas of Vogt, which although indispensable, 
does not take the learner by the hand and introduce him to the 
instrument and explain in detail its structure and the method of 
its arrangement and use. 


This important book by Dr. Koby is exactly the book required 


by the learner. He is a very lucid writer, and his work, as he 
says in his preface: ‘‘Is not to replace, but condense and rather 
complete the fine Atlas of Vogt.’ He draws attention to the fact 
that nearly all the publications, by force of circumstances, are in 
the German language, as the development of the slit-lamp has 
been largely the’ work of Swiss investigators (mostly pupils of 
Vogt) and German surgeons. 

The first chapter of this work gives a detailed description of 
the apparatus, the path of the luminous rays and the optical 
properties of the luminous beam projected by the lamp in the 
two methods in which it may be arranged, that of Gullstrand and 
that of Vogt. Then follows a description of the Zeiss model and 
later the beautiful Birkhaeuser-Streit instrument. 

In the second chapter there is a detailed explanation of the 
various methods of examination, focal illumination, trans- 
illumination, specular reflection and indirect illumination. These 
are well expounded, and the student will appreciate early that, 
besides improving our method of examination in focal light, the 
slit-lamp has introduced other methods of examination which 
were not previously available. In the section dealing with 
localization in depth, besides mentioning and explaining those 
methods already in use, focusing of the microscope, optical section, 
and mirror zones, Dr. Koby explains the use of projected shadows, 
which he has recently elaborated in a paper reviewed in the 
February number of this journal. 

Then there follows a description of preliminary exercises 
which the beginner should practise with the instrument and the 
enucleated eyes of animals, from which much may be learnt. 

The third chapter is a description of the phenomena of reflection 
of light by the media of the eye. This is a most important chapter 
since an appreciation of its contents will help the student to 
understand the use made of the zone of specular reflection when 
examining the posterior endothelium of the cornea and _ the 
importance of the lustre of the capsule of the lens in diagnosing 
the various types of cataract. 

After these preliminary chapters which take up the first seventy- 
two pages of the book, we pass to a description of the various 
appearances found in those parts of the eye that are readily 
accessible to the slit-lamp and binocular microscope. 

All the chapters, of which one each is devoted to conjunctiva, 
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cornea, anterior chamber, iris, lens and vitreous, respectively, are 
arranged upon one plan and this makes reading easier, and tends 
to impress upon the memory the various abnormal conditions 
likely to be encountered. Thus we find each structure described 
under the following headings: First of all the technique peculiar 
to the part, then the normal appearance, congenital abnormalities, 
senile modifications, traumatic lesions,’ pathological changes. 
In spite of some overlapping and also some apparent incon- 
sistencies, this plan seems to be a good one. One of the most 
valuable features of the book is a complete bibliography of. the 
subject. Dr. Koby had the advantage of acting as first assistant 
to Vogt when he removed to Basle. He has thus been a close 
student of this subject since its early days, and he has an un- 
rivalled knowledge of the literature. The illustrations have been 
prepared by the author himself, several of them are photographs 
explaining the qualities of the luminous beam, and all are clear 
and almost self-explanatory. 

This is a book which must be in the hands of all students of 
the slit-lamp, and Dr. Koby is to be congratulated on the success- 
ful way in which he has performed his task. 


. Die Tuberkulose des Auges. By Dr. ARNOLD LOWENSTEIN. 
Pp. 84 with 26 illustrations. Berlin and Vienna: Urban and 
Schwarzenberg. 1924. Price 2.40 gold marks. 

The sub-title of this book is ‘‘A Manual for the General Practi- 
tioner and the Ophthalmic Surgeon,’’ and as such its purpose is 
not to set forth original ideas, or the result of original work on 
the part of the author, but to give a concise summary of the 
publications of those who have devoted special attention to the 
subject. 

It is divided into two sections, the first of which deals with the 
clinical aspects and pathology of the: various manifestations, and 
the second with their treatment. 

In the first section the different parts of the eye are dealt with 
in turn, and the author has included those diseases the tuberculous 
nature of which is controversial, as well as those which are 
undoubtedly caused by the tubercle bacillus. It is noteworthy 
that he regards the origin of recurrent vitreous haemorrhages in 
young people, from retinal veins affected by tuberculous peri- 
vasculitis as sufficiently established (mainly by the work of 
Axenfeld and Stock) to warrant the inclusion of this affection in 
the latter class. 

The greater part of the therapeutic section is devoted to treat- 
ment with tuberculin in its various forms, and here the author 
cites his own experiences, as well as those of many other 
authorities. Treatment of the lids and conjunctiva by radium, 
X-rays, and light, is described, and an account is given of Koppe’s 
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work on the treatment of intraocular affections, chiefly iridocyclitis, 
by means of specially filtered rays from an arc lamp. 

As a work of reference the book will be most useful, and its 
value in this respect is greatly enhanced by an excellent biblio- 
graphy. 








CORRESPONDENCE 


To the Editor of THE BritisH JOURNAL OF OPHTHALMOLOGY 


Dear Sir,—A number of years ago an article appeared in an 
English or American journal dealing with the pharmacology of 
mydriatic alkaloids, and especially, I think, with atropin and the 
varying action of different samples. Being at the moment much 
interested in the last-named subject, namely, the possibility of 
varying therapeutic action, I shall be greatly indebted to any reader 
who can help me to find the article in question. I was under the 
impression that it had appeared in the Lancet, but the Editor of 
that journal has kindly searched his indices for the ten years, 
1907 to 1917, without success. These seem the most probable 
years but it is possible I am wrong in my estimate of the period. 


Yours faithfully, 


33, SNOWDON PLAcE, STIRLING. ERNEST THOMSON. 
March 9, 1925. 








OBITUARY NOTICE 


RICHARD WILLIAMS, J.P., L.R.C.P.Ed, 
L.F.P.SGlas., M.R.C.S.Eng. 


RIcHARD WILLIAMS was born in Anglesey in 1845 and died on 
Friday, February 20, at his residence, Pen-Bre, Upper Bangor. 

He qualified in 1870 (after acting as H.S. at the Carmarthen 
Infirmary he studied ophthalmology in London and Paris), and 
retired from active practice in 1924, a period of fifty-four years. 
About thirty-seven years of this were spent in Liverpool as 
Assistant Surgeon and Surgeon to the Liverpool Eye and Ear 
Infirmary and Ophthalmic and Aural Surgeon to the Royal Albert 
Edward Infirmary, Wigan. He left Liverpool in 1910 and 
continued to practise as an Ophthalmic Surgeon at Bangor, North 
Wales, until within a few months of his death. 

During the most active period of his career Williams held 
office as President of the Wigan Medical Society and of the North 
Wales Branch of the British Medical Association, and Vice- 
President of the Liverpool Medical Institution and of the Ophthal- 
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mological Society of the United Kingdom. He was also a Justice 
of the Peace for the city of Liverpool. 

Richard Willams was a man of striking and unusual charac- 
teristics. Some who knew him slightly thought him eccentric : 
if to have deep convictions and the courage which should go 
with them; to be absolutely honourable; to have a keen sense 
of humour and a peppery temper; and if finally to have an ill- 
concealed hatred for all humbug and snobbery is to be eccentric, 
then Williams was very eccentric indeed, A man of this type 
will have many devoted friends but his acquaintances will often 
misunderstand him. 

Of his intellect one would say that he had an original and 
logical mind, was more of a thinker than a reader and had a keen 
eye for essentials. Thirty-five years ago he would talk as much 
about the soil and the importance of raising its power of resistance 
as of the bacteria he sought to destroy. 

He was a fine operator, high-strung, sensitive but full of 
initiative and courage. His ingenuity is shown by the following 
examples: An eye speculum with eyelash guards; iridectomy 
scissors for use with the right hand on the left eye; a particularly 
handy cotton-wool holder; the treatment of conical cornea by the 
corneal cautery; a method of muscle advancement by a single 
circular stitch (this operation was usually done in seven or eight 
minutes under cocain and was invariably successful) ; the vertical 
radial corneal incision in hypopyon-ulcer instead of the better- 
known Saemisch transverse section; the double iridectomy for 
incarceration of the iris in a corneal or limbal scar—performed 
by puncture and counter-puncture with a Graefe knife; an 
excellent but little known operation for ectropion without excision 
of tissue. But to judge of his resource and inventiveness one had 
to see Williams at work. Every case was treated entirely on its 
own necessities and almost without reference to established custom, 
and this was especially true of plastic operations about the lids 
and conjunctiva—the greater the deformity the more Williams 
was pleased and the better seemed the result. 

Williams was extremely modest and could with great difficulty 
be induced to publish his methods, so that much of his original 
work is known to a few colleagues only. 

Williams had many interests besides his professional work— 
he was a great admirer of France and French culture and had a 
good working knowledge of the language; he also spoke a little 
Spanish and was interested in philology, but above all he was an 
ardent lover of his native Wales and the Welsh language. 

Mr, Williams suffered deeply from the loss of his eldest son who 
was killed when flying-over the Turkish lines, but he was nobly 
Sustained by his devoted wife and younger son who survive him. 





NOTES 


NOTES 


Mr. F. A. WItLIAMSON-NoBLE has_ been 
Appointment appointed Assistant Ophthalmic Surgeon to 
the National Hospital for the Paralysed and 
Epileptic, Queen Square. : 
* * * * * 


AN advanced course on spectacle work for 
g Advanced Course on ophthalmic surgeons will be held at the 
Pectacle Wore aeese University Eye Clinic of Basel University 
from September 21 to 26 of this year. Briickner (Basel), Erggelet 
(Jena), Hallauer (Basel), Hegner (Luzern), Henker (Jena), von 
Rohr (Jena) will act as demonstrators. The expenses will be met 
by a contribution of 50 Swiss francs from those attending the 
course. As the number of those attending must be limited an early 
application is desirable. Enquiries should be addressed to the 
Universitats Augenklinik, Basel, Mittlerestrasse 91. 


* * * * * 


Annual Returns for THE annual returns for St. Margaret’s Hospital 
i "Gnade are given below. The figures show a diminu- 
Neonatorum tion in the number of cases notified, and 
therefore a decrease in the number admitted. All ophthalmic 
surgeons know the danger of applying too strong .an antiseptic 
to the conjunctival sac of the newly born. The fact that every 
year there are admitted to St. Margaret’s a number of children 
whose corneae have been badly damaged by the use of too strong 
a solution of silver nitrate or of perchloride of mercury is 
regrettable. Steps should be taken to bring to the notice of all 
midwives and medical men attending labour cases the limit of 
safety with regard to these drugs. 





} | 
| : : | No. of Children | No. of Children 
No,ot Children | No. of Children | iseharged with | dlecharged with 


No. of 
Children | ,No. of . a 
both eyes blind. | single blind eye. eyes single eye 


; Mothers. 
| F ‘ A : 
admitted. impaired. impaired. 





1923 1924/1923 1924] 1923 1924 | 1923 1924 | 1923 1924 | 1923 1924 











225 179! 164 120; — Cb ES ONG Fee eee) Se 





The figures for London are as follow : 





Year. No. Notified. 





| No. in St. Margaret's 
| 
| 


231 
199 


756 
704 


1923 


| Hospital. 
1924 | 











256 THE BRITISH JOURNAL OF OPHTHALMOLOGY 


A JOINT meeting of these sections of the Royal 
Coeettatire Medicine Society of Medicine will be held on Friday, 
May 8, at 8.30 p.m. Discussion on diseases 
of the eyes common to man and animals. Those wishing to take 
part are requested to communicate with one of the Honorary 
Secretaries (Mr. Montague Hine or Mr. A. H. Levy) as soon as 
possible. 

* * * * 
Dr. Gordon Byers has sent the following 
Addendum additional note to his paper ‘“Two Cases of 
Traumatic Keratitis in the New Born,”’ 

published in last month’s issue : 

I wish also in this postscript to refer to two papers to which in 
the interval my attention has been drawn. In the one, Thomson 
and Buchanan®, after further observation adopted the following 
simpler classification: (1) A diffuse opacity which is temporary ; 
and (2) a permanent opacity which takes a linear form and passes 
vertically, obliquely, or horizontally across the whole or part of 
the cornea, in a straight or curved manner, or concentrically with 
the limbus ; there being in most cases more than one linear opacity. 
In the second paper Thomson and Ballantyne® describe a case of 
congenital bilateral pigmentation of the cornea in which they 
specially investigated a possible connection with difficult labour, 
but without any positive result. 


ADDITIONAL REFERENCES 


5. Thomson and Buchanan.—" Obstetric injuries of the cornea. '’ The Ophthal, 
June, 1905. 

6. Thomson and Ballantyne. — ‘Congenital bilateral pigmentation of the 
cornea.’’ Trans. Ophthal. Soc. U.K., Vol. XXXIII, p. 274, 1903. 








FUTURE ARRANGEMENTS 
1925. 

May 8.—Joint Meeting of Sections of Ophthalmology and Com- 
parative Medicine, Royal Society of Medicine. 

May 9-14.—Congrés de la Société francaise d’Ophtalmologie, at 
Brussels. 

June 2.—Midland Ophthalmologica! Society, at Oxford. 

June 12.—Section of Ophthalmology, Royal Society of Medicine 
(Annual). 

July 14-17.—Convention of English-speaking Ophthalmological 
Societies, in London. 

July 21-24.—British Medical Association, at Bath. 

October 6.—Midland Ophthalmological Society (Annual), at 
Birmingham. 





